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VALUE ENGINEERING IN CONSTRUCTION 
THREE CASE STUDIES 
Introduction  
The importance of value engineering (VE) as a means to reduce costs and improve 
the performance of constructed facilities has increased steadily since its 
development as a formal practice in the years following World War II. It is 
now used by a number of agencies of the Federal government, and is specified 
in major design and construction contracts by both the Environmental Protection 
Agency (EPA) and the General Services Administration (GSA). An example of 
its value is the experience of the Southeastern Region of EPA where cost 
savings of $40 millions or 10% of approximately $400 millions in construction 
contracts were realized through value engineering design changes in thirteen 
projects. 
Given the magnitude of such cost reductions, but with no reduction in quality 
and improvements in performance that can result from value engineering, the 
VE process has begun to receive considerable attention. With the aim to 
enlarge its application and refine its techniques, EPA and GSA jointly 
commissioned the College of Architecture of the Georgia Institute of Tech- 
nology to do a series of case studies of value engineering efforts in construction 
projects for their agencies. This report summarizes the first three of these 
case studies. They are: (1) Federal Office Building, Jackson, Mississippi; 
(2) Federal Building and U.S. Courthouse, Fort Lauderdale, Florida; and Case 
Study (3) McAlpine Wastewater Treatment Plant, Charlotte, North Carolina. 
The case studies were developed primarily from data supplied by EPA and GSA. 
They consisted of the final reports and working data from value engineering 
workshops that were conducted for each construction project. In addition, 
meetings and telephone discussions were held with principals in each work-
shop. Each of the case studies is presented in a narrative describing the 
sequence of activities in forming and conducting workshops at the site of the 
construction project addressed, and include both a description of the work-
shop activities and results achieved. Following the narratives is a summary 
section in which various aspects in the workshops that appear to have special 
merit in advancing the value engineering process are identified. 
These case studies presume that the reader is generally familiar with value 
engineering. Thus, a step by step description of the VE process is not reported; 
rather, exceptions to practice or other unusual events are noted. For those 
who are unfamiliar with value engineering methodology, EPA publication 
430/9-76-008, "Value Engineering Workbook for Construction Grant Projects" 
is recommended. Excerpts from the worksnop report for the Federal Office 
Building in Jackson, Mississippi are given in the Appendix to provide examples 
of typical schedules and worksheets used in VE studies. 
Case Studies 
Case Study 1: Federal Office Building, Jackson, Mississippi  
The Federal Office Building in Jackson, Mississippi is a monolithic cast in 
place concrete building of 396,804 square feet. It has fifteen stories above 
surface and one basement floor. It is finished with decorative facing and is 
serviced by variable air volume cooling and heating with underfloor raceways 
for power and telephone. The cost of its construction as shown in the final 
workshop report of the value engineering consultant was $19,413,132. 
The building was designed by Barlow and Plunkett, Architects and Engineers, 
Jackson, Mississippi, and constructed under a construction management contract 
with Algernon Blair, Inc., Montgomery, Alabama. Overall construction control 
was the GSA Region 4, Atlanta, Georgia. Value Engineering Company, Alexandria, 
Virginia, was retained by Algernon Blair to conduct the value engineering study. 
The retention of a consultant firm for value engineering services followed 
conventional practice under GSA Construction management contracts in which 
the construction manager is required to have an independent value engineering 
analysis made of the design of the building at a point approximately 90-95% 
through the design concept phase. The selection of Value Engineering Company 
was on the basis of competitive proposals submitted to Algernon Blair and 
approved by GSA. 
The value engineering study consisted of a forty-hour workshop conducted over a 
five day period from January 5 through 9, 1976 in meeting rooms at the Hilton 
Hotel in Jackson, Mississippi. Both the forty-hour workshop and the use of 
public meeting rooms are common practices to make the best use of participants' 
time and to gain the advantages of undisturbed space away from the demands of 
the participants' places of business. 
The workshop was conducted by a two-man team of trained specialists from Value 
Engineering Company. A total of 21 persons participated in four study teams 
corresponding to pre-determined cost elements of the building and according 
to professional disciplines. 
The mission for the workshop was to generally evaluate the cost of the proposed 
design of the building and identify specific areas where substantial savings 
could be achieved. The study was conducted at the design stage where fairly 
detailed but still preliminary construction drawings and specifications had been 
prepared. At this stage, the concept for the building was firm and the 
architectural program - or performance requirements - known, but final design 
considerations and construction procedure remained to be resolved. At this 
stage the VE process is most effective as the means to evaluate the design 
in considerable detail, and options to modify the design are open. Following 
the VE study, the design architects and construction managers are in a position 
to evaluate the VE recommendations and make necessary design changes. The 
design is then resolved and final drawings and documents prepared for the 
construction phase to follow. 
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The workshop teams and participating disciplines were: 
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Mechanical Systems 









Interior Construction and Roof 





(includes service, distribution, 



















Chief Construction Engineer 
Scheduling Consultant 
Assignment and Utilization Specialist 
GSA 
All arrangements for the workshops and the selection of the individuals and 
disciplines making up the teams were made by Algernon Blair following recom-
mendations from Value Engineering Company. The teams were drawn from the 
construction management firm, the GSA, the design architect and engineering 
firm, and subcontractors to the project. The make-up of the teams was such 
as to provide both a diversity of disciplines and specialized expertise. An 
attempt was made to distribute individuals from the same organization among 
the teams to help ensure objectivity. 
Two major activities of approximately equal time were performed in the workshop. 
These were the familiarization and training of participants in value engineering 
theory and workshop techniques, and value engineering analyses for each of the 
study areas. 
The training activity is of special note because not all participants were 
familiar with value engineering methodology and without a common basis to 
conduct the analyses, the process would be of little value. This condition has 
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been common in value engineering workshops and may be expected to occupy a 
considerable portion of workshop time until the value engineering process 
becomes a routine part of engineering, architecture, and construction manage-
ment education and professional practice. 
General materials for the workshop were provided by Algernon Blair, Inc., from 
a list supplied by Value Engineering Company. They included working drawings, 
construction schedules, notebooks, and the like. Working documents such as 
cost models, value engineering instructional booklets and similar special 
materials used for the VE analyses were supplied directly by Value Engineering 
Company. 
The workshop schedule was prepared by Value Engineering Company. A tentative 
schedule covering all five days of the workshop, proposed studies to be under-
taken in the workshop, and the program of familiarization and instruction was 
provided to Algernon-Blair, Inc., and forwarded to GSA for approval approximately 
three weeks before the workshop was convened. 
The development of the schedule and preparation of workshop materials was 
accomplished in a specified planning period of approximately four weeks 
immediately before the convening of the workshop. During this period, the 
Value Engineering Company workshop leaders familiarized themselves with the 
construction project from design drawings provided by Algernon-Blair, Inc. 
and prepared the cost models and other special documents used in the workshops. 
The key effort in this period was the selection of the four study areas for 
the workshop. These were determined by Value Engineering Company from their 
analysis of the design drawings and discussions with the construction manager. 
Also in this period, GSA was informed of the preparations for comment and 
approval. GSA's representative in this planning phase was a staff member of 
the Special Projects Office in Region 4, who served as project director in charge 
of construction contracts, schedules, and the like for the project. This 
procedure of having one individual follow a project through the construction 
activity including the value engineering analysis is formalized as Value Manage-
ment in GSA. It adds greatly to the continuity of the project and generally 
works to expedite any change orders that may arise from the value engineering 
effort. 
The planning and setting up of the workshop, selection of participants, and other 
general procedures followed guidelines set forth in GSA Value Engineering 
Handbook, PBS, p. 8000.1. 
The value engineering workshop was convened on January 5, 1976. It was initiated 
with an informal get together the evening before of all participants, to 
introduce themselves and develop bases for the work that would cover the next 
five days. The workshop followed the schedule given in the Appendix. The 
two functions of training in value engineering techniques and project analysis 
were combined throughout the workshop sessions. 
The workshop was organized around a basic document, the "Value Engineering 
Workbook", prepared by Value Engineering Company expressly for the workshop. 
A copy used in the workshop is provided in the Appendix. The workbook provided 
a general cost model which each workshop team used to determine overall cost 
factors and to reference relationships to the areas the other teams were 
examining, and included worksheets covering the information phase, functional 
analysis, graphical analysis, creative idea development, idea evaluation, the 
weighting of constraints, cost breakdowns, life cycle costing, and the writing 
of the proposals for design changes resulting from the study. 
Each team used the workbook to cover its assigned study area. Workshop 
sessions began with general discussions and training lectures on the tech-
niques used in the analyses and covered specific worksheets. The teams 
then applied what was thus learned to their individual areas using the 
supplied data and developing their analyses. This procedure was followed 
methodically through the fourth day of the workshop, at which point proposals 
for design changes derived from the value engineering analyses were drawn 
up for presentation to the group on the fifth and final workshop day. 
Upon completion of the workshop, Value Engineering Company retrieved 
all working documents, analyses, and change proposals for preparation of 
a final report which was subsequently completed and delivered to Algernon-
Blair, Inc., in fulfillment of contract obligations. Algernon-Blair was 
then left with the responsibility to review the final report recommendations 
and make the appropriate design changes with the concurrence of GSA. 
At the beginning of the workshop, a general familiarization of the workshop 
participants with the workshop schedule and general value engineering 
procedures was made, and the four study teams were formed based on an 
overall appraisal by the group of the major cost and performance areas of 
the building. Because of the limitations of time, the selection of study 
areas was led by the Value Engineering Company workshop leaders based on 
their prior analysis of the building. Each team then undertook independent 
investigations joining together with the other teams for general discussions, 
familiarization and training sessions, and the presentation of findings. 
All work was accomplished in the same meeting room. Brief summaries of the 
work of each team as presented in the final workshop report is given 
below. 
Team 1 concentrated on the HVAC (heating, cooling, and air conditioning) 
and plumbing systems. The bases of examination and findings were as 
follows.* 
"HVAC - The original system was a variable air volume (VAV) system 
in the interior spaces providing a reasonably priced scheme for good 
cooling control with reduced fan HP and load diversity." 
"Hot water perimeter heating provides minimum energy usage when 
supplied with heat rejected from the chilled water machinery." 
"Double bundle water chilling equipment provides simultaneous heating 
and cooling for the same energy input." 
"Economizer cycle and auxiliary heating maintains control of low 
temperatures." 
*Paragraphs distinguished by quotation marks are taken verbatum from workshop 
final report. 
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"It was proposed that the VAV system in the interior spaces function 
as in the Basic System." 
"Perimeter heating system changes from hot water radiation to direct 
distribution of interior heat to the perimeter by overhead ducts 
resulting in equipment and maintenance cost savings with insignificant 
increase in energy use." 
"Double bundle chillers are replaced with standard chillers at lower 
cost with insignificant change in energy use." 
"Economizer cycle provides economical cooling at low temperatures. 
Electric coils in perimeter heating units use energy only at very 
low temperatures." 
Instant Savings 	$327,209 
LCC* Annual Savings 	$ 68,121 
"Plumbing - The original plumbing system required that roof drains 
be cast iron and that all domestic cold water piping be insulated. 
The domestic hot water was to be a hot water heater with return 
line pumps." 
"It was recommended that PVC pipe be used for the roof drain risers 
only and that any horizontal vans remain cast iron. It is also 
recommended that all domestic cold water pipe in chases not 
insulated as condensation is no real problem in these areas. The 
system for domestic hot water is recommended to be a hot water heater 
at each floor without recirculation." 
Instant Savings 	$45,446 
LCC Annual Savings 	$ 3,679 
Team 1 followed conventional value engineering procedures identifying the 
principal functions of the systems they examined and evaluating a number 
of alternate means to perform these functions. In the HVAC study, 24 
creative ideas were reduced through the weighted constraint analysis to 
seven alternatives including the original design. Of these, four were shown 
to be analyzed for first cost advantages, and two alternatives and the 
original design were subjected to life cycle cost evaluations. From these 
cost analyses, one alternative was selected based on savings in both 
initial and life cycle costs. A schematic diagram of the proposed 
alternative was prepared in addition to the cost analyses to guide re-
design efforts. 
In the plumbing study, plumbing and fire protection were combined as having 
the common function of distributing fluids. Fifteen ideas were developed 
*Life Cycle Costs 
-8- 
of which five were selected for cost analysis. The selected alternative 
indicated savings in both initial and life cycle cost areas. 
Team 2: Structural and Exterior Wall 
Team 2 examined the superstructure, foundation, earthwork for site 
preparation, vertical transportation system, parapet wall, and exterior 
wall in separate analyses. With the exception of the parapet and exterior 
walls, the cost advantages of alternatives proved to be minimal, not 
necessitating a change, or some overriding condition such as externally 
imposed codes (e.g., GSA elevator specifications) justified the original 
design. The bases of examination and findings for the remaining two 
study areas where changes were proposed are: 
"Exterior Wall - The original concept was face brick with some sort 
of backup; either block or metal studs. The alternate proposal 
was a precast concrete exterior with a backup. The VE study indicated 
the alternate was the preferred system. It was recognized that 
possible inadequacies in the available cost information existed. 
However, it was recommended that precast concrete be strongly considered." 
Instant Savings 	$226,422 
LCC Annual Savings 	$ 23,153 
"Parapet Wall - The original scheme had brick and block parapet wall 
to hide penthouse clad with metal panels. It was recommended to 
remove the parapet wall and use brick on the penthouse wall." 
Instant Savings 	$129,680 
LCC Annual Savings 	$ 13,761 
Team 3: Interior Construction  
Team 3 followed similar analytical procedures as Teams 1 and 2, but in 
addition, developed an independent cost-worth model using the format 
given in the workbook. Following this model, Team 3 examined the roof 
system, partitions, ceiling, and flooring. Each analysis was carried 
to the point of cost evaluation. The flooring system only was judged 
to have potential for improvement and an alternative selected. The basis 
for this conclusion and the results of the analysis are: 
"Floor System - The as designated floor system consisted of a two 
level duct system in the concrete slab. A raised access floor system 
on a structural concrete slab was recommended. Initial cost savings 
were identified as well as decreased construction time. Operating 





LCC Annual Savings 	$ 41,106 
Team 4: Electrical  
Team 4 also developed a cost-worth model. Its analysis using this model 
broke down the electrical study area into service and distribution, lighting 
and power, special systems and emergency power. The procedure followed 
used conventional functional analysis, weighted constraints, and cost 
estimating but differed in that the four elements shown in the model were 
combined into a single distribution system. This then allowed the analysis 
to concentrate on alternatives to this overall system rather than dealing 
with separate component parts. This examination and its findings are: 
"Electrical (Alternate #2) - The original cost estimate included 
a double duct embedded underfloor system for telephone and electric 
services at a cost of $362,400. If an access floor system alternate 
is accepted, it will be necessary to provide a home run conduit and 
junction boxes at a cost of $108,025, which would result in a net 
deduction of $254,375 for this electrical alternate." 
Instant Savings 	$254,375 
LCC Annual Savings 	$ 26,012 
"Electrical (Alternate #3) - The original cost savings estimate was 
based on the use of two 2000 KVA power transformers. Actual VE design 
analysis indicated that the use .of three 1000 KVA transformers with three 
15 KV primary feeders will satisfy the power requirements at a savings 
of $19,063." 
Instant Savings 	$ 19,063 
LCC Annual Savings 	$ 7,548 
"Electrical (Alternate #5) - This alternate considers the elimination 
of the emergency generator at an instant initial cost saving of 
$38,000. The team reviewed the proposed use of three 15 KV feeders 
supplied from three separate substations by diverse underground routes, 
with three power transformers in a spot network configuration with 
network protectors. This led to the conclusion that a very high 
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reliability of service would result. The loss of one primary feeder 
would permit uninterrupted service with adequate capacity to serve 
the building. Under the remote possibility of the loss of a second 
primary feeder, adequate capacity is available to evacuate the 
building (with elevators) if required, because the 2 elevator banks 
are fed by separate sections of the main bus. The team was aware 
that this deviation from GSA criteria is not normally acceptable; 
however, the proposed design provides the equivalent of 3 separate 
primary feeder services and exceeded the team's interpretation of 
the NEC (Natural Electircal Code) requirement for two separate supply 
sources." 
Instant Savings 	$ 38,000 
LCC Annual Savings 	$ 3,886 
TOTAL Instant Savings 	$1,151,557 
TOTAL LCC Annual Savings $ 189,211 
The $1,151,577 total instant savings is 6.6% of the construction cost. 
With the completion of these analyses, each team reported their findings to 
the overall group and made note of other areas of potential cost savings 
that either could not be covered in the allotted workshop time, or for 
which data was not available. These areas were developed on separate 
worksheets and indicated in the final workshop report as follows: 
Other Areas with Potential Savings: 
Team 2: It appeared that LCC favored split elevator system (4 plus 4) 
over the 8 full height elevator system. 
Cost of 8 full height system 	 $1,160,000 
Cost of split system (4 + 4) 	 943,000 
Initial savings 	 207,000 
LCC Annual Savings 	 31,113 
Areas Suggested for Further Study 
	
Team 2: a. 	Operating versus fixed windows. 
b. Half basement in lieu of full basement. 
c. Eliminate basement. 
d. Study stell framing system over the less expensive concrete 
system with regard to construction time. 
e. Background masking system versus noise from AC system. 
The workshop concluded on the fifth day with the presentation of study 
findings and a summary discussion of the workshop by all participants. 
Certificates of participation were distributed to each workshop attendee. 
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Case Study 2: Federal Office Building and U.S. Courthouse, Fort 
Lauderdale, Florida 
The building housing Federal offices and court facilities in Fort Lauderdale 
is of ribbed cast-in-place concrete panels and glass curtainvalls. It 
is a four story low-rise complex making extensive use of covered terraces 
and open areas in keeping with its locale. Parking for 235 cars is provided 
in a below grade garage. The total gross area for the building and parking 
facilities is 326,039 square feet of which 164,000 square feet is enclosed 
and serviced by HVAC. Of this space, 141,530 square feet is for offices 
and court functions. 76,900 square feet of the total gross area is for 
exterior terraces, corridors, and general circulation. As a result of the 
value engineering study, changes in the structural system were recommended 
that eliminated the structural concept but retained the essential building 
appearance and space allocations. The total cost for construction was shown 
in the value engineering workshop report to be $12,974,757 or $56.31 per 
square foot. 
The design architects were William Morgan Architects, P.A., in joint venture 
with H.J. Ross Associates, Inc. Construction managers for the building 
were the H.C. Beck Co., General Contractors, Dallas, Texas under overall 
control of GSA Region 4, Atlanta, Georgia. Value Engineering Company, 
Alexandria, Virginia, conducted the value engineering workshop under contract 
to H.C. Beck Co. in accordance with GSA procedures. 
The method used by Value Engineering Co. was the same as that used in Case 
Study 2, the Federal Office Building in Jackson, Mississippi and is, 
therefore, not described here. It employed a similar 40 hour workshop 
scheduled at the same stage in the design process, and was based on cost 
models prepared in advance by Value Engineering Co., and building plans and 
specifications furnished by the Architect. Workshop participation was by 
a multi-disciplinary team drawn from GSA and the Contractors and Architects. 
The workshop was structured around three cost areas that were examined by 
separate teams. The teams and the affiliation of their participants were: 
Team 1: 	Structural Systems 
6 participants 
Team 2: 	Mechanical Systems 
6 participants 
Team 3: 	Electrical Systems 
5 participants 
General Contractor (2) 
Architect (1) 
GSA (3) 
General Contractor (2) 




General Contractor (1) 
Electrical Contractor (1) 
GSA (2) 
The fact that the workshop method and value engineering consultant were the 
same as the Jackson, Mississippi project is useful in that it allows for 
an evaluation of method in dissimilar projects. The results of the workshop 
seems to confirm the general utility of the method in producing straightforward 
analyses with fairly substantial cost savings. Both projects, however, 
show that the method also limits results to initially determined cost areas 
and do not provide much lattitude to uncover hidden costs. 
The differences in the two workshops rests essentially in their appraoch. 
The cost modeling of the Fort Lauderdale project was based on square foot 
cost approximations for three different areas of the building rather than on 
the single model used in Jackson. The three are the Rated Gross Area (230,400 
sq. ft. at $56.31), the Structural Slab Area (294,850 sq. ft. at $16.07), and 
the Enclosed Area (163,360 sq. ft. at $22.89). This division of total costs 
into three categories was done because of the significant design differences 
in enclosed verses open areas of the building. It is a valuable distinction 
because it provided a more accurate basis to model costs than the use of one 
average cost when there were gross design differences. 
The value engineering teams results as summarized in the workshop report are 
as follows: 
"The structural system utilized a 'tree' concept. This structure 
became an integral part of the interior ceiling system. The ex- 
terior walls were ribbed-formed cast-in-place (CIP) concrete. A 
glass window wall is utilized in areas adjacent to the terraces." 
"The structural team's VE proposals reflected savings in both the 
superstructure and exterior CIP wall. The proposal for the super-
structure changed from the CIP concrete "tree" system to a flat 
slab with the interior coffers simulated from sheet rock construction 
and exterior coffers simulated from stucco construction. The results 
are as follows: 
Initial 	Savings $773,000 
LCC Annual 	Savings 59,233 
Percent Savings LCC 21.1% 
"Split face concrete masonry units were proposed for the exterior 
wall. This system would have lower installation cost with less 
erection time. 	The findings were: 
Initial 	Savings $373,990 
LCC Annual 	Savings 32,738 
Percent Savings LCC 74.4% 
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"The mechanical system is described in an outline specification. 
The chillers and cooling tower are located on the fourth floor. 
The air handling units are distributed throughout the building. 
The sprinkler system covers all the enclosed area. There are no 
sprinklers in the parking area." 
"The air distgibution was the high cost area in the HVAC system. 
The original 'tree system required two block-outs in each dome 
for diffusers. This proposal replaces these diffusers with a 
liner diffuser in the lower chase ceiling. The savings were: 
Initial 	Savings $62,496 
LCC Annual Savings 5,550 
Percent Savings LCC 8.5% 
"The toilet rooms did not have a common wall and were scattered 
on the floors. If the space requirement would allow the toilet 
rooms to be stacked and have a common wall, the outcome would be: 
Initial 	Savings $16,580 
LCC Annual Savings 1,470 
Percent Savings LCC 4.0% 
"The lavatories are planned with hot and cold water. The water in 
the Fort Lauderdale area has a minimum temperature of 70 0 F. 
Team 2 proposed that the hot water be deleted from the lavatories. 
The initial savings are small compared with the maintenance and 
replacement savings. The present worth of the Life Cycle Cost 
annual savings was $53,441. The other savings were: 
Initial Savings 	$14,600 
LCC Annual Savings 	4,747 
Percent Savings LCC 	13.0% 
"The present design has large terrace areas within 200 feet of 
interior spaces. A smoke detector system provides life safety 
for fire. The building is one foot over the 50 foot height 
requirement for a sprinkler system. This proposal deletes the 
sprinkler system. The results were: 
Initial Savings 	$210,000 
LCC Annual Savings 	18,660 
Percent Savings LCC 	67.0% 
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"The electrical system consists of 480/277 volt 30/4W for light 
and a power with dry transformers providing 120/280V power for 
low voltage use. An emergency generator will power for emergency 
lights, security system and elevators in a power failure." 
"The background noise system consisted of an arrangement of 
speakers and amplifiers to generate a sound to mask conversations. 
Delete this system completely and let the HVAC system generate 
the masking noise." 
Initial 	Savings $66,500 
LCC Annual 	Savings 7,462 
Percent Savings LCC 100% 
"The system estimated consisted of compression conduit fittings 
for all conduit 11/2" and smaller. Savings would be realized if 
the use of pressed steel conduit fittings was permitted." 
Initial 	Savings $3,300 
LCC Annual Savings 350 
Percent Savings LCC 7.8% 
"The electrical system designs included an architectural product 
system (power), in combination with rigid conduit, flex and junction 
boxes (telephone). The duplex receptacles and telephone outlets 
were combination units. This proposal is to use rigid conduit, 
junction boxes and flex into each 10'0" square with the same com-
bination units as above." 
Initial 	Savings $24,287 
LCC Annual Savings 4,343 
Percent Saving LCC 8.0% 
"The concept design estimate was based on all copper conductors. 
This proposal would permit the use of aluminum conductors in 
wire size #4 AWG and larger." 
Initial 	Savings $20,000 
LCC Annual Savings 2,122 
Percent Savings LCC 15.0% 
In addition to the changes summarized above, the value engineering review 
also identified seven areas where it was felt savings may be realized with 
further study. 
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Case Study 3: McAlpine Wastewater Treatment Plant  
The value engineering study of the McAlpine Creek Wastewater Treatment Plant 
related to the upgrading and expansion of the plant for the city of 
Charlotte, North Carolina. 
The upgrading was planned in two phases. The initial upgrading will expand 
the present plant capacity from 10 million gallons of sewage treated per 
day (mgd) to 20 mgd and will add facilties for biological nitrification for 
water purification. The second increment will add a further 10 mgd of 
capacity with nitrification facilities. The total plant capacity upon 
project completion will be 30 mgd with nirtification facilities. 
The design engineers, J. N. Pease Associates forecast a cost for Increment 
No. 1 for upgrading of $6,155,130, and for Increment NO. 2 for expansion 
of $14,338,700 based on 1974 dollars. 
Conduct of VE Studies  
Two value engineering workshops were conducted for the project by Stanley 
Consultants of Muscatine, Iowa. The first workshop was timed to provide 
input at the 10-30% design completion level. Areas of concern were site 
arrangement, treatment processes, structural design, and the general 
electrical and piping systems. The second workshop was concerned with 
structures not available at the time of the first study, specific 
electrical and mechanical systems, and chemical feed and instrumentation. 
The VE studies were scheduled at step two of EPA's three step design and 
construction sequence in which step one is the development of a cost 
effective approach to the facility to be built, step two is the design 
development phase, and step three is the construction activity. 	By 
conducting the VE studies in the middle step both a check on the approach, 
and the adjustment of the design to construction alternatives is made 
possible. The completion of step one prior to the VE studies provided 
fairly detailed schematics of the waste water treatment systems and facilities. 
A distinction between these studies and the other case studies in this 
report is that the McAlpine plant represents a construction project which 
is heavily equipment and process oriented and the building design is minimized. 
The Jackson and Fort Lauderdale projects conversely are primarily related 
to building costs. The focus of the McAlpine studies was thus on cost 
elements with large orders of magnitude with the potential for the revision 
of whole equipment systems rather than incremental changes. 
Each workshop was carried out in two increments--the first being concerned 
with the upgrading phase of the project and the second with the expansion 
program. 
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Each workshop was conducted by a multidisciplined team made up of design 







The areas of study and the general comments and conclusions of the VE 
study teams are given below. 
First Workshop: Study increment number 1, Upgrading: The following items 
were selected for study: Structures-Aeration Tanks, Yard Piping, Structures-
Sludge Storage Tanks, and Structures-Sludge Transfer Pumphouse. The studies 
are summarized as follows. 
Structures-Aeration Tanks  
The aeration tanks were selected because of their high estimated cost. The 
plant layout shows the new first stage aeration tanks and the second stage. 
aeration tanks located approximately 20 feet apart. A screw lift pump 
station is being provided to raise the first stage aeration tank effluent 
for gravity flow through the imtermediate clarifiers and second stage 
aeration tanks. It was concluded that the two aeration structures could 
be located side-by-side with a common wall. By combining the two structures, 
one wall could be eliminated for an initial cost savings of approximately 
$49,000 or 1.5% of the estimated combined cost of the two structures. 
This change would have no effect on the operating and maintenance (0&M) 
costs. 
Structures-Yard Piping  
The greatest potential for reducing the cost of yard piping was judged to be 
a change in the arrangement of the facilities to shorten the length of pipe 
required for interfacing. The site layout proposed by the consultant for 
the upgrading design was examined and it was concluded that there could be 
no reduction in pipe length by rearranging facilities, since the arrangement 
shown by the design consultant is somewhat dictated by the existing facilities. 
Structures-Sludge Storage Tanks  
Digested sludge is presently stored in two tanks which will be converted to 
digester tanks as part of the expansion phase. New sludge storage tanks are 
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to be provided and located adjacent to sludge drying beds. Two large 
concrete storage tanks are included in the design. The VE team considered 
substituting tanks of equal size and capacity having steel side walls 
instead of concrete, with a conical concrete bottom retained. In computing 
the cost of steel tank sides, a high quality epoxy paint applied to grit 
blasted white metal surfaces was considered for both inside and outside 
of the tanks. It is expected that this surface treatment would last 10 
years. The initial cost savings for this change would be approximately 
$19,000, representing a 19% cost reduction. This savings would be offset 
in higher maintanence costs, and a change to steel walls was not considered 
justified. 
Structures-Sludge Transfer Pumphouse  
A new sludge transfer pumphouse is contemplated to house the pumps for 
transfer of sludge from the storage tanks to the drying beds. The basic 
function of the pumphouse structure is to enclose pumps. The cost-worth 
ratio of this structure is quite high, and the VE team considered two 
alternatives; eliminate the building or use a lower cost pre-engineered 
type enclosure. The original masonry building with concrete roof structure 
was estimated at $60 per square foot. Weatherproofing of the equipment 
would be required if the building super-structure was eliminated. This 
weatherproofing was estimated at $42,000. The elimination of the building 
will result in an initial savings of approximately $34,000. The cost of 
a pre-engineered building was estimated at $25 per square foot. Substitution 
of a pre-engineered building will result in initial cost reduction of 
approximately $24,000. These savings represent 83% and 58% respectively. 
During the workshop oral presentation, at which time these suggestions were 
made to representatives of the city of Charlotte, design consultants, and 
the state environmental agency, there was considerable discussion concerning 
difficulties and cost of maintaining outdoor equipment. Outdoor installations 
are, however, frequently made in locations having more severe and longer 
winter seasons than Charlotte. It was concluded that the ultimate decision 
must be made on the value placed on the convenience for all weather maintenance 
of having the equipment enclosed. 
Study Increment Number 2, Expansion: The following items were selected 
for VE study: Pumping-Return Sludge Pumping Stations; Pumping-Main Lift 
Station; Structures-Preliminary Treatment; Structures-Primary Clarifiers; 
Structures-Activated Sludge (1st and 2nd stages); Equipment-Activated 
Sludge; Structures-Anaerobic Digestion; and Structures-Sludge Drying Beds. 
Pumping-Return Sludge Pumping Stations  
The two return sludge pumping stations as presently designed consisting of the 
typical wetwell-drywell structure housing three sludge pumps, together with 
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piping and metering equipment. A masonry building approximately 30' x 35' 
is provided over the drywell portion of the structure. 
The team considered two alternatives to the design: (1) wetwell installa-
tions with vertical pumps; and (2) elimination of the building and installing 
the pumps outdoors with weatherproofing. Changing the pumping facility 
structures to wetwell design with vertical pumps results in an estimated 
cost reduction of $226,200 for the two pumping stations and represents a 
67% cost reduction. Changing the pumping facility to wetwell design with 
vertical pumps and eliminating the building superstructure results in a 
cost reduction of $346,200 or an 88% reduction. 
Pumping-Main Lift Station  
The new main lift station is to be similar to the existing pumping station. 
The existing station is a wetwell-drywell pumping facility housing the 
main lift pumps together with the associated piping. A masonry building 
has been provided with stairs and elevators to the various levels of the 
pumping station. 
The team again considered the cost advantages of a wetwell installation 
with vertical pumps. Reduction in size of the building superstructure was 
also investigated. Complete elimination of the building was not considered 
desirable, but reduction of the building size to provide cover for only 
the electrical equipment required for the large pumps was considered 
feasible. 
Changing the pump station design to a wetwell scheme with vertical pumps 
results in an estimated cost reduction of $152,200 or 41%. By reducing 
the size of the building to provide cover for only the electrical equipment, 
the estimated savings is increased to $184,900 or 50%. 
During the oral presentation, the availability of vertical type sewage 
pumps for wetwell installation of these capacities was questioned. 
Subsequent investigation by the team has revealed that vertical sewage 
pumps of appropriate size are available. 
Structures-Preliminary Treatment 
The existing main pumping station contains, as an integral part of the 
structure, the preliminary treatment equipment for the present plant. 
This equipment consists of a fixed bar screen (manually cleaned), 
mechanical grinding equipment, and grit removal which is located upstream 
of the main lift pumps. Duplication of this arrangement is planned for 
the new pumping station except that a mechanical bar screen is contemplated. 
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The VE team considered relocating the preliminary treatment equipment, 
except for the mechanical bar screen, from the main pumping station 
structures to an area near the rimary larifiers. This removes this 
construction from a rather deep excavation in the flood plain where 
dewatering would be required during construction. The new location 
would be downstream of the main pumps and at the top of the process 
chain. To provide sufficient elevation to accommodate the hydraulic 
gradient, approximately 15 feet of fill would be required at this location. 
The mechanical bar screen would remain ahead of the main pumping station. 
In computing cost differential for this change, a wetwell type main 
pumping station was assumed, and an additional concrete structure for the 
mechanical bar screen was included. 
The design of the combined main pumping station and preliminary treat-
ment facility as planned by the Design Consultant was not well defined 
for the VE team, and the details of the proposed separation were not 
sufficiently refined to permit a detailed cost estimate. The cost 
estimate for this proposed change is computed on an incremental difference 
basis which provides an "order of magnitude" estimate of the savings 
to be expected. It was estimated that cost savings in the order of 
$98,000 would be realized by relocating the Primary Treatment Facility. 
Structure - Primary Clarifiers  
The contemplated primary clarifiers are round concrete structures with 
revolving sludge scrapers similar to the existing clarifiers. In the 
study of site arrangement, the team observed that by changing to rec-
tangular clarifiers and using common wall design, a considerable savings 
in site space is obtained. Also, the combined rectangular configuration 
would provide further space savings during plant expansion. 
The estimate of cost reveals that the change to rectangular clarifiers 
will cost approximately $15,000 more (18%) than the individual round 
clarifiers. This added cost may very well be justified by the savings 
in site space and provision for future expansion. 
Structures - Activated Sludge  
The site plan of first stage activated sludge facilities as proposed 
consists of rectangular aeration tanks followed by circular intermediate 
clarifiers located a considerable distance from the aeration tanks. 
Approximately 1300' of 48" reinforced concrete pipe would be required 
to hydraulically connect this arrangement. 
By changing the arrangement of facilities to provide a "straight line" 
configuration instead of the original arrangement, the distance between 
components of the process is reduced, resulting in shorter runs of inter-
facing piping and reduction in the hydraulic gradient. 
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The VE team proposed the combination of the first stage aeration tanks 
and -intermediate clarifiers into one structure. While the cost of the 
combined structure is slightly greater than that of individual structures, 
the resulting reduction of interface piping and hydraulic gradient provides 
savings. 
Additional savings are obtained as well from: (1) elimination of the 
splitter box at the clarifiers; (2) reduced amount of fill in the area 
of the Primary Clarifiers and Trickling Filters because of the hydraulic 
gradient saved in combining structures; and (3) reduced pumping cost 
because of the hydraulic gradient saved. In computing the savings resulting 
from reduced fill, only the cost of spreading and compacting was used. 
These additional savings amount to approximately $30,500. Total estimated 
savings for this change is $101,000 or 58%. 
Equipment - Activated Sludge  
The present air supply facility consists of 3 positive displacement 
blowers housed in a masonry building which has space for 2 additional 
blowers. Air intake for all blowers is routed through a filter unit 
also installed in the building. While adequate for the 3 existing 
blowers, additional air filtering capacity will be required for the 2 
additional blowers needed for upgrading. 
The VE team noted that while the present air blowers are of the positive 
displacement type, considerable savings may be experienced through the 
use of centrifugal blowers. 
An extension to the present building to house the new blowers needed for 
the expansion phase is planned. It was recommended that, rather than 
extend the present blower building, a new blower facility be considered 
nearer the new aeration tanks to reduce the amount of air piping required. 
While interconnection piping between the two blower facilities is 
desirable, the size of the interconnection could be smaller than the main 
distribution pipe size. 
It was recommended that the new blower facility be constructed with the 
blowers outdoors, thus eliminating a new blower building or an extension 
to the existing building. 
The elimination of the blower building would result in a cost reduction 
of $123,000 or 68%. 
Structures - Anaerobic Digestion  
Two additional digester tanks are to be constructed as part of the plant 
expansion. These are to match the existing digesters which are 105' 
diameter concrete tanks with a brick facing. 
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The VE team originally improperly assigned a function for the brick facing 
of "enhancing appearance". This in essence assigned a secondary function 
to the brick facing. It was pointed out in the oral presentation that the 
brick actually had a basic function of "protecting insulation". The VE 
team thus judged the $56,000 cost of the brick facing is justified and 
recommended it be retained. 
Structures - Sludge Drying Beds  
Sludge drying is presently accomplished by means of air drying on sludge 
beds. One sludge bed facility 200' wide by 1500' long has been effectively 
drying the sludge produced by the present treatment plant. Dried sludge 
is sold commercially and the plant has no problem with disposal. 
The existing sludge drying beds have concrete perimeter walls, a concrete 
center wall the length of the beds, and concrete cross walls to provide 
areas 100' by approximately 46'. An electrically operated traveling 
cross conveyor is used for transporting the dried sludge to trucks 
parked at the side of the drying beds. Dried sludge is loaded onto the 
conveyor by means of a small end loader which operates in the drying beds. 
The cross conveyor travels the length of the drying beds on rails mounted 
on the perimeter walls and the center wall. It is intended that two 
similar sludge bed facilities will be provided in plant expansion. 
The VE team considered eliminating the concrete perimeter and center walls 
and the cross conveyors, constructing the new beds as earth basins. 
Concrete cross walls at 46' intervals would be maintained. Ramps would be 
provided to permit trucks to back into the drying beds for direct loading 
by an end loader. Concrete driving strips would be provided to prevent 
damage to the filter media by the trucks. This arrangement provides 32 
beds 46' wide by 200' long in each of the two drying areas. Since wet 
sludge is not expected to flow evenly for more than 100', sludge supply 
lines down both sides of the basins were retained. 
It was also observed that cast-in-place 3' x 5' concrete manholes were 
contemplated for the drying bed drainage system. It was proposed that these 
be changed to 4' diameter (or smaller) precast concrete manholes. 
Changing the sludge beds to earth basins and eliminating the cross conveyors 
results in an estimated savings of $521,820 or 34%. Changing the cast-
in-place concrete manholes to precast concrete manholes results in an 
estimated savings of $8,400 or 44%. 
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Second Workshop: Study Increment No. 1 - Upgrading  
The following items were selected for study: Aeration, Aeration Tank 
Structures, Intermediate Clarifier Structures, Final Clarifier Structures, 
Sludge Return Pumphouse, and Digested Sludge Storage. 
Aeration Equipment  
Consideration was given to installing the aeration distribution system 
fixed to the floor of the aeration tanks, eliminating the above-water 
air mains and drop piping from the mains to the diffuserheaders. This 
would require a change of diffusers from the "sock" type now used to a 
non-clogging diffuser. The non-clogging diffusers now available are virtually 
maintenance free and practically eliminate the plugging problems experienced 
with "sock" type diffuser. It is necessary to use non-clogging diffusers 
if a fixed distribution system is installed. While there is little 
difference in cost between the "sock" type and non-clogging diffusers, the 
savings in the distribution system would amount to approximately $110,000. 
The team also investigated the elimination of the knee or swivel joints 
in the air drop pipes if a removable system is retained. Two swivels are 
required for each drop pipe to provide the means of swinging the diffusers 
out of the tank for maintenance. Fittings are available for disconnecting 
the drop pipes from the air main system, permitting the drop pipes to be 
raised vertically out of the aeration tanks for diffuser maintenance. By 
changing from swing-out type with swivel joints to lift-out diffuser piping 
the savings would be approximately $132,000. 
Aeration Tank Structures  
It was observed that Y walls are planned for all interior walls of the 
aeration tanks. The outside walls have a similar configuration on the 
interior side. The Y walls are used primarily to carry the air main 
and provide access to the diffuser piping. By eliminating the Y configuration 
of the interior walls not carrying air mains and on the interior side of 
the outside walls, it is estimated $233,000 can be saved. While elimination 
of the Y walls eliminates access to the antifoam spray headers, it is 
suggested that $233,000 is an exceedingly high price to pay for this access, 
particularly when the antifoam header requires so little in the way of 
maintenance. A light weight boat was suggested as a reasonable substitute 
for providing the limited access required by the antifoam header. 
Consideration was also given to changing the detail for all aeration tank 
walls to provide a T section instead of the Y section. In this case, the 
air mains would be installed under the walkway portion of the T section. The 
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T section would be provided for the walls carrying the antifoam headers 
also, thus providing access for the infrequent maintenance of the anti-
foam headers. The savings anticipated by making this change would be 
approximately $250,000. 
It was suggested that consideration be given to combining the elimination 
of Y walls and installing a fixed air distribution system on the bottom 
of the aeration tanks. If a fixed air distribution system is installed, 
the only need for walkways would be to service the antifoam headers. A 
T section could be provided for these walls. By combining these cost 
reducing ideas there would be an approximate savings of $552,000. If the 
walkways were completely eliminated and antifoam headers serviced by boat, 
the savings would be $623,000. 
Intermediate Clarifier Structures  
Four 95' diameter clarifiers have been proposed as part of the upgrading 
of nitrification equipment. Evaluation operation can be expected from 
two 135' diameter clarifiers. Some flexibility is sacrificed, and should 
one clarifier be out of service, the full 20 MGD may be required to pass 
through the remaining clarifier. The VE study team concluded that this 
eventually would not seriously effect the effluent quality of the plant. 
The expected savings for reducing the number of intermediate clarifiers 
from four to two would be approximately $70,000. 
Final Clarifier Structures  
Two 125' diameter clarifiers were planned to operate in parallel with four 
existing final clarifiers. Equivalent operation can be expected from one 
175' diameter clarifier. Little loss of flexibility would be realized in 
this change since the new clarifier would be operating in parallel with the 
four existing final clarifiers. The savings for reducing the number of 
final clarifiers from two to one would be approximately $78,000. 
Sludge Return Pump House  
The VE team accepted the original design recommendation to use vertical 
wetwell type pumps and recognizes the advantages of not only the dry well 
installation but also the convenience of having the equipment installed 
inside a protective building. The team studied several arrangements 
whereby the cost of the sludge return pump house structure could be reduced 
and still comply with the original design. Three possible alternatives 
were investigated. 
The first alternative maintains the wet well-dry well concept but eliminates 
the building superstructure. In this arrangement all equipment is installed 
in the dry well except the pump motors which present no problem when installed 
outdoors. This arrangement provides a savings of $18,000. 
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The second alternative eliminates the wet well. The sludge return pumps 
would take suction directly from the clarifiers. The telescoping valve and 
sludge well on each clarifier would be eliminated, and sludge flow would 
be controlled by manually adjusted control valves. This would require one 
pump for each clarifier, and this arangement should be considered only if 
the number of Intermediate Clarifiers is reduced to two. A disadvantage 
to this arrangement is that operators cannot see the sludge as it is drawn 
off the clarifiers. This objection is overcome, however, by the fact that 
a separate pump is installed for each clarifier, and the draw-off rate can 
be adjusted as desired by the operator. Elimination of the wet well provides 
a savings of $43,000. 
Digested Sludge Storage  
The team recommends consideration be given to earth basin storane of sludge. 
Two rubber-lined earth basins could be provided. The side slope of the earth 
basins would be greater than the slope of the tank bottom presently being 
designed. This would provide greater effective sludge storage by eliminating 
"dead" zones. Cleaning of the basins would be easier than the tanks 
because of the greater bottom slope. Sludge pumps would be installed in a 
pit or well to provide positive suction. Substitution of earth basins for 
the concrete sludge storage tanks would save approximately $197,000. 
Study Increment No. 2 - Expansion 
The following items have been selected for the VE study: Pump Station 
Structures,Aeration Equipment, Disinfection Structures, and Alkaline Feed 
Equipment. 
Pump Station Structures 
The VE study team concluded significant savings could be realized without 
serious degradation of the product, if some deletions and changes of materials 
were made on the main pump station structure. These are as follows: 
Delete quarry tile floors 
Delete ceramic tile walls 
Substitute steel stair in lieu of concrete 
Substitute precast concrete roof in lieu 





In the oral presentation, the design consultant advised that they had already 
determined that all the above changes were to be made except substitution of 
steel stairs in place of the concrete stairs. 
The same alternates described in Study Increment No. 1, apply to the sludge 
return pump houses. 
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The first alternative which eliminates the building superstructure would 
result in a cost savings of approximately $36,000. 
Alternative No. 2 which deletes the wet well and provides direct pumping 
from the clarifiers would save approximately $86,000. 
The third alternative which requires locating the pump houses in an area 
lower than the clarifiers and provides a dry well at grade would result in 
cost savings of approximately $64,000. 
If the pump house superstructures are to be retained, it was again recommended 
that changes of materials be made to delete the quarry tile floors and that 
steel stairways be substituted for concrete. These changes offer a savings 
of $9,000. 
Aeration Equipment  
The studies of this equipment in Increment No. 1 were repeated in Study 
Increment No. 2. By using non-clogging diffusers and installing a fixed 
distribution system on the bottom of the aeration tanks, approximately $90,000 
was projected to be saved. By eliminating the swivel joints in the drop 
piping and using a lift-out instead of swing-out system, an $108,000 savings 
was determined. 
As in the case of Study Increment No. 1, the team recommended consideration of 
combining the elimination of Y walls and the installation of fixed air distribu 
tion system. By providing T walls for the antifoam headers only and installing 
the air distribution system on the tank bottom, the savings was estimated at 
$440,000. If all T and Y walls are deleted and the antifoam headers serviced 
by boat, the savings would be $510,000. 
Disinfection Structures 
The study recommendation was that the concrete chlorine contact tank be 
eliminated and the disinfection system be made a part of the polishing lagoon. 
A two-cell chlorine contact basin can be constructed at the outlet of the 
earth basin polishing lagoon by means of interior steel sheet piling and 
wood baffles. This earth basin arrangement would result in an estimated 
savings of $90,000. 
If it is determined that a concrete chlorine contact tank must be installed, 
the VE team recommended that the center walkway of the tank be deleted to 
save $7,000, and concrete block walls be used as baffles instead of cast-in-
place concrete for a total savings of $11,000. 
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Alkaline Feed Equipment  
The literature provided the VE team during the information phase of the 
study indicated that eight package lime silos and feeder units having a 
lime storage capacity of 3,750 cubic feet each would be installed to serve 
a design floor of 40 MGD. The same literature indicated that units having 
5,000 cubic feet storage capacity are available. By using the larger size 
unit, the same amount of lime storage can be accommodated in six units for 
a savings of $300,000. Only four units of the maximum capactiy are needed 
for 30 MGD. This was estimated to provide a savings of $550,000. 
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Summary and Comment  
The case study examination uncovered a number of significant factors in the 
methodology that are worthy of comment. 
In summary, the workshop process is a fairly standardized operation conducted 
along specific lines of inquiry. Its objectives are established by the work-
shop group at large using cost factors and construction data supplied by the 
building architect and engineer and prepared for the workshop by the inde-
pendent value engineering consultant. The 40 hour workshop period representing 
a normal working week was the standard time period. All workshop sessions 
employed a team approach structured around major cost components of the design. 
They were held at the construction locale to be close to data services and in 
independent quarters to reduce the potential for interruptions. Participation 
in workshop teams was by representatives of the design and construction princi-
ples, sub-contractors, and the concerned agencies (EPA and GSA). Independent 
experts were used in those areas of technical importance not covered "in-
house". The general approach and conduct of workshop teams was professional 
with each member representing his discipline rather than his employer or 
corporate affiliation. The focus of all workshops was on design rather than 
construction variables. Because of this, representatives of the architectural 
and engineering design firms served in advisory capacities on the teams to avoid 
interest conflicts. 
Of special note in the case study review are the following: 
1. The workshop process provides a fairly rigorous and disciplined 
approach to achieve value engineering objectives by the use of 
standardized work sheets and value engineering forms. These forms 
direct the value engineering study to specific cost evaluations 
such as first cost and life cycle costs, but while not excluding 
more qualitative evaluations, do not provide a ready means to 
factor qualitative judgements into cost-oriented conclusions. 
The apparent result is to focus the studies to cost-reduction 
at perhaps the expense of value-added conclusions. However, life 
cycle cost analyses, by providing a basis to evaluate operating 
and maintenance factors over time, provide a means to reconcile 
intangible performance criteria with cost figures. By emphasizing 
or expanding this aspect of value engineering methodology, increases 
in value may well be more effectively appraised. 
2. A considerable percentage of workshop time (approaching 30-40%) is 
spent in familiarizing the participants with the value engineering 
process. Given the limits of the usual 40 hour session, the amount 
of time spent in "training" probably detracts seriously from the 
depth and detail of consideration that can be applied to substantive 
evaluation. When this time pressure is combined with the workshop's 
cost orientation, it is obvious that only a few obvious problem 
categories can be evaluated with the danger that value engineering 
results may tend toward the superficial. 
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The EPA has moved to correct this situation by requiring all 
participants in EPA sponsored workshops to have prior VE training. 
It would be useful to augment this rule by requiring VE training 
in architectural, construction, and engineering education as 
suggested in Case Study No. 1. 
3. A considerable number of the workshop participants are provided by 
the firms involved in the design, construction, or construction 
management of the projects being evaluated, and usually from those 
offices that are close to the site. The reason for this is the 
logical one of saving personnel and travel costs for the construction 
management firm. The benefit of gaining participants in this manner 
who are thoroughly familiar with the project is mixed with a 
probable lessoning of objectivity. An alternative would be to 
employ only independent experts on thc. workshop teams with the 
representatives of the design principles involved in the workshop 
discussions to provide information only. If this alternative 
were followed, these experts are best drawn from professionals in 
the field trained in value engineering and-workshop methodologies. 
This appraoch would also resolve the problem of training time 
discussed in comment 2 above. 
4. The 40 hour workshop session is no doubt adequate to conduct the 
typical value engineering analysis, especially if some of the 
suggestions for increasing effectiveness discussed above are 
followed. However, limiting the evaluation to only this period 
denies the value engineering process the invaluable benefit of 
hindsight and second guessing that VE gives the design process. 
Specifically what is lost is that period of contemplation and 
rumination that follows workshop participation when ideas of real 
substance often surface. In addition, as the case studies 
indicated and the published workshop reports demonstrate, the 
results are only those reached in the workshop, and of necessity 
must set aside a number of problem areas for "later study", seven 
such being identified in the Fort Lauderdale project. There is 
no indication whether the later study is ever accomplished. 
It is suggested then, that a method be developed for a follow-up 
appraisal to be made by the value engineering consultant to 
incorporate any late developing ideas into the final report as 
well as providing additional insight into set-aside problems. This 
follow-up appraisal could be telephone interviews or letter surveys 
of each of the workshop participants conducted in the week after 
the workshop. 
5. The case studies seem to indicate that each workshop is considered 
a separate and complete entity. No apparent correlation is made 
between findings nor any organized attempt to transfer knowledge 
gained in one workshop to another where similar conditions may be 
evaluated. It would seem worthwhile to institute some formal 
procedure of abstracts or other publications where this transfer 
of knowledge may be accomplished. The extension of this idea 
may be a central clearing-house or center of excellence for both 
collecting and disseminating information developed in value engineer- 
ing examinations operated under the broad authority of the Federal 
government. 
6. Each of the case studies showed considerable involvement by EPA 
or GSA personnel. Aside from workshop leaders, these Federal 
employees represented the only institutional continuity in the 
process. The effect of these staff professionals on the process 
was not clear. What is apparent is that Federal agency participation 
represents a direct means to improve the effectiveness and 
efficiency of workshops that could be accomplished by increasing 
the skill level of agency staff in the value engineering process and 
certifying workshop specialists. Although Federal employees 
involved in construction project management are by and large 
familiar with value engineering workshops through having attended 
training sessions, their level of familiarity may be presumed to 
be considerably below that required to make truly substantive 
contributions in value engineering because of the sporatic nature 
of their participation in VE. Consequently, it may not be sufficient 
to fully represent the government's interests in evaluating workshop 
results. Without thoroughly qualified agency personnel, there is 
some danger that value engineering workshop reports may become 
routinely produced and received documents, rather than the basic 
design improvement and cost effectiveness tools that they are. 
7. Consideration should be given to architect and engineer fee structures 
to provide incentives for VE. At present the VE workshop is seen 
as somewhat of an imposition on the architect or engineer who is 
under pressure to to complete a design at cost on schedule. This 
needs to be changed to make VE seen as the positive contribution 
to the design process it is. Within the consideration of fees and 
contracting procedures, some attention should also be given to the 
expanded use of VE during the construction phase in the sense of 
evaluating cost saving construction operations. Although a cost 
sharing mechanism now exists for savings made during construction, 
VE at this stage of the process of completing a building is not 
given the emphasis it is in the design phase, yet the design of the 
means of construction has just as much potential for cost saving 
evaluation as does the building design itself. 
In conclusion, it may be noted from the case study examinations that the 
value engineering process is an adequate and operationally effective method 
to achieve cost savings in construction projects. It is perhaps also the 
only workable process now available. But as the lists of areas for further 
study that appear in all the case studies indicate, there is need to further 
concentrate and refine the process. It is probably not useful to extend the 
time of workshops as the 40 hour period is no doubt the most feasible to 
insure full participation. Rather the methodology needs to be tightened 
up to eliminate routine appraisals and to better accommodate intangible 
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APPENDIX 
Report of VE Team 4: Study of electrical components. 
Taken from the "Report on the 40-hour Value Engineering 
Workshop Conducted in Jackson, Mississippi" by Value 
Engineering Company, Alexandria, Virginia. This 
report is presented to show a typical workshop 
report and to illustrate the analytical and creative 
steps used in the VE process. 
1 	INTRODUCTION 
A 40-hour Value Engineering (VE) workshop was conducted during 
the week of January 5 through 9, 1976 in Jackson, Mississippi. The 
workshop was conducted for Algernon Blair, Incorporutec: of Montgomery, 
Alabama on the federal office building to be located in Jackson, 
Mississippi. The workshop was conducted by Value Engineering Company 
of Alexandria, Virginia. The VE instructors were Glen D. Hart and 
Edward J. Nichols whose resumes are shown in Appendix A. 
A total of 21 personnel participated in the study. Four teams were 
formed to study the following areas: 
Team 1: Mechanical, including HVAC, plumbing, and fire protection. 
Team 2: Structural and Exterior Wall including foundation and 1CB. 
Team 3: Interior Construction, including finishes and floor system. 
Team 4: Electrical 
Team personnel and firm affiliation are tabulated in Appendix B. 
A brief description of the building as designed is as follows: 
Gross square feet of building - 396,804. 
Number of floors - 15 plus one basement floor. 
Construction - Monolithic cast-in-place concrete structure with facing. 
Combination mat foundation and spot footings or drilled caissons. Variable 
air volume cooling system. Underfloor raceway system for power and 
telephone systems. ICB system. 
Total cost - $19,413, 132 minus 909,640 (special and general conditions) 
minus 1,080,742 (escalated costs) equals $17,422,750. 
A summary of the results of the VE study is presented below. Team 
workbooks are included in Appendix C. 
Life cycle costs were calculated using a building life of 40 years, 
interest at 10% per annum, and with electrical energy inflating at 6% 
per annum. 
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II 	SUMMARY OF VE PROPOSALS 
Team I: 	Plumbing  - The original plumbing system required that roof drains be 
cast iron and that all domestic cold water piping be insulated. The 
domestic hot water was to be a hot water heater with return line pumps. 
It was recommended that PVC pipe be used for the roof drain risers only 
and that any horizontal vans remain cast iron. It is also recommended 
that all domestic cold water pipe in chases not be insulated as condensa-
tion is no real problem in these areas. The system for domestic hot 
water is recommended to be a hot water heater at each floor without 
recirculation. 
Instant Savings 	 45,446 
LCC Annual Savings 	 3,679 
Team I: 	HVAC - The original system was a VAV system in the interior spaces 
providing a reasonably priced scheme for good cooling control with 
reduced fan HP and load diversity. 
Hot water perimeter heating provides minimum energy usage when 
supplied with heat rejected from the chilled water machinery. 
Double bundle water chilling equipment provides simultaneous heating 
and cooling for the same energy input. 
Economizer cycle and auxiliary heating maintains control of low 
temperatures. 
It was proposed that the VAV system in the interior spaces function as in 
the Basic System. 
Perimeter heating system changes from hot water radiation to direct 
distribution of interior heat to the perimeter by overhead ducts resulting 
in equipment and maintenance cost savings with insignificant increase 
in energy use. 
Double bundle chillers are replaced with standard chillers at lower 
cost with insignificant change in energy use. 
Economizer cycle provides economical cooling at low temperatures. 
Electric coils in perimeter heating units use energy only at very low 
temperatures. 
Instant Savings 	 $ 	327,209 
LCC Annual Savings 	 68,121 
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Team 2: 	Exterior Wall - The original concept was face brick with some sort 
of backup; either block or metal studs. The alternate proposed was 
a precast concrete exterior with a backup. The VE study indicated 
the alternate was the preferred system. It was recognized that 
possible inadequacies in the available cost information existed. 
However, it was recommended that precast concrete be strongly 
considered. 
Instant Savings 	 226,422 
LCC Annual Savings 	 23,153 
Team 2: 	Parapet Wall - The original scheme had brick and block parapet wall 
to hide penthouse clad with metal panels. It was recommended to 
remove parapet wall and use brick on the penthouse wall. 
Instant Savings 	 129,680 
LCC Annual Savings 	 13,761 
Team 3: 	Floor System - The as designed floor system consisted of two level 
duct system in the concrete slab. A raised access floor system en a 
structural concrete slab was recommended. Initial cost savings were 
identified as well as decreased construction time. Operating costs 
were lowered as maintenance cost increased only slightly 
Instant Savings 	 37,551 
LCC Annual Savings 	 41,106 
Team 4: 	Electrical - (Alternate #2) - The original cost estimate included a 
double duct embedded underfloor system for telephone and electric 
services at a cost of $362,400. If an access floor system alternate is 
accepted it will be necessary to provide home run conduit and junction 
boxes at a cost of $108,025, which would result in a net deduction 
of $254,375 for this electrical alternate. 
Instant Savings 	 254,375 
LCC Annuai Savings 	 26,012 
Team 4: 	Electrical - (Alternate #3) - The original cost savings estimate was 
Easecthe use of 2-2000 KVA power transformers. Actual VE design 
analysis indicated the use of 3-1000 KVA transformers with 3 - 15 KV 
primary feeders will satisfy the power requirements at a savings of 
$19,063. 
Instant Savings 	 19,063 
LCC Annual Savings 	 1,945 
Team 4: 	Electrical - (Alternate #4) - Under the original cost estimate power 
transformers were furnished and installed by the contractor. This 
alternate assumes that power transformers will be furnished, installed 
and maintained by the local power company (Mississippi Power and Light 
Company). The instant contract savings of $73,813 are off-set by a rate 
reduction. A comparison of initial cost vs. savings is shown on worksheet 










Derived from worksheet 9 (showing alternate 4 computations as 
follows: $15,476 annual cost of alternate I minus $7,928 
annual asset of original). 
Team 4: 	Electrical - (Alternate #5) - This alternate considers the elimination 
of the emergency generator at an instant initial cost saving of $38,000. 
Team reviewed the proposed use of 3 - 15 KV feeders supplied from 
3 separate substations by diverse underground routes, with 3 - power 
transformers in a spot network configuration with network protectors 
led to the conclusion that a very high reliability of service would 
result. The loss of one primary feeder would permit uninterrupted 
service with adequate capacity to serve the building. Under the remote 
possibility of the loss of a second primary feeder, adequate capacity is 
available to evacuate the building (with elevators) if required, because 
the 2 elevator banks are fed by separate sections of the main bus. The 
team was aware that this deviation from GSA criteria is not normally 
acceptable; however, the proposed design provides the equivalent of 
3 separate primary feeder services and exceeded the teams interpretation 
of the NEC requirement for 2 separate supply sources. 
Instant Savings 	 38,000 
LCC Annual Savings 	 3,886 
Total Instant Savings 
	
$ 1,151,557 
Total LCC Annual Savings 
	
189,211 
The $1,151,557 total instant savings is 6.6% of the construction cost. 
III 	OTHER AREAS WITH POTENTIAL SAVINGS 
Team 2: 	It appeared that LCC favored the split elevator system ( 4 plus 4) over 
the 8 full height elevator system. 
Cost of 8 full height system 	 $ 1,150,000 
Cost of split system (4 & 4) 943,000 
Initial savings 	 207,000 
LCC annual savings 	 31,113 
IV AREAS SUGGESTED FOR FURTHER STUDY (WORKSHEET 12) 
Team 2: a. Operating versus fixed windows. 
b. Half basement in lieu of full basement. 
c. Eliminate basement 
d. Study steel framing system over the less expensive concrete system 
with regard to construction time. 
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TEAM NO. 4 
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(Information Phase)  
Worksheet 5 
(Creative Phase) 
VALUE ENGINEERING TEAM STUDY 
CREATIVE IDEA LISTING 
PROJECT Fg. i. -142./1-?.. 	F!CE 51)/4/ A.I6 	4 dic A1,  /WS . 
ITEM 	 cr.e./cAz.. 	 TEAM NO. 
BASIC FUNCTION 	 0?. ute ( -=Lec 7 -4/6/ 7 y 
Uninhibited Creativity 
	
Date .7.1,4 ,41 /976 
DaTiT t Evaluate Idea - - - - Idea Refinement is Later 
1 /-cfrefy fatz. 	d 6, chit 
2. PVC li3OC-141/14 
3 ie/y/c) 5A1- ,21 / 
4. .6/4 r 
5 44:4,41/. /,‘,t,f77 
6. (474/,,P1 e ,°a cz- way 
lAd 	ci czil or i,tyvay 
8. 6e./(teici. 	/act ie./a y 
9. an f" 1 h (:),-/r cv7 :411 i-c/y4tvg 644/4..gt 
1 0 . X G 	C 	ri dac fry- irisei/aho;1 
1 1 . 
1 2. /4/aiill;744rr7 
1 3 . a-sS r,,cry 
0. aye. 7;ziosA triva eS 	 f $14e. 
&4•41tiv7/,tir,r,ilal Ai MS Ave' 
16. i0717/-rio4 Ira/c/Or-rnac.5 
	
Y. FCIS i47it 	inan7" 
1 8 . &ea,- Lza,ear 4401;fr M214 
1 9 . Par4l sBeSacd.5 
20. pi(i/74/  
67/;,-//;petirs 
22. Lb/710.1/ VralLeci e.ineigev70., SySiirdr) 
23. /cr5dleryir;e. A.4c ?QM? "1- '14-1- '6,7'  
24. g 	 1.si7r.4e4h.:2 
25. Cbrier tnoAr 64,-;/47/ 	4ze-s- 
0 I nrieireli1/441 1..?///; ,1 La/ 76):444-e4 .t)4), 67
41--xi-5 
27. A fftroolv Coq p'e,-4h0:7,44/ 	A'clir4ras 
i;* /0.6-6 'es 
28. C `,P7(54iii2:i .Die(Tc.i l )es 
29. Sythms- 
30. § C1.4.421y Sc./ Sil ,r7S 
31. /.t 161/7/ 	"Va clo;z 
32. LaMtvi 
33. (,/.2 c k S y $171 en 
(.7/- ?env CooYervaii70:1 34. 
35. Load 07a/► a, &mini" 






	 (Judgment Phase) 
fE0ER4L QFF ICE 50/4 DWG , J4C1c504i A45 DATE 9iA/V/976, 
ITEM 	 TEAM NO. 	4 :ELECT 
BASIC FUNCTION 	D/57-/./a0i.- 	6LECT2/6 ✓ 7Y 
Ideas Selected 
from Worksheet 5 








WI-71-7.,(1 67 6s4 
„,,,,-, (4.2,-./. 
1CleX/bi illy 
Iiiiii, 6, sr 
h A rrn;",	sc, ✓f7d 
IrrI4-S mrsse0 ,3 
iii/eFrai-c 	Lei/i'9 
14 A ;Ol ile S 	v 
01-lie./- 5. 
AZT Ek A 1 4 	M 2 6./ 1 ,;.2 it; aled 
ci t, a 1 a ri/.2.a e- clad 
4,4 4-1 10 /-cv izs ddif 
67/14 ,> a/ leirh an 
,0 ,-"Adeit;ii 
5 eme4 6,, sir 6 lis 
5a✓ e-s '17;?!.., 
1-Ityhae 	cosi- 
it , srth; ,1-1 4. it.....1 
5,- cito*, . /0 
X LE_ ass iloo, 
i accday cr i;37 
In; ni • A/Fe /1)15k9,- 
AZTEe 1/414-7 A10 3 le duca ci east 
A vailar..6fify o il 
3 Feeders 
/116V -C rtlie:44— 
5ei-vi2 
le)1,4 .21 reducil.d 
c.D.k 
/Vent 5,pcic.z. 
410ce Co.s.1 pe, kVA 
litqh4r row 
1.5* 
Provide. 3- loon 
i:L/4 TtansiormarS 
14 lea 01 Z- Z000 
 kVA Trat7S_i402(Efi 
ALTEZLM1E NO ¢ 
//is Pwr gbihi. (,. 
fury2i; hes 71-721,7:11,/,..4 





A L7EgA4476- AiD 4. .eedoce_ci cost- eetqace !uses' 
Substi/uAr 
.5w lir), i Aso 4;`, 






Weighted Constraints Chart 
-7 EI ic 
Worksheet 
(Development Phase) 
............,..,,,., 	 ,,, 	 ,,,.............may...wegrror,tuw*.......■■■■■•.A..v. 
WEIGHT 
,,., 	 _ 
0,47 
A 	4 








A .'■ 0,/ 	o 
44 








INT6 6e7,17t-o CeleJAics 
wkl/xiaTcy ,a77),E7: 5 c, 36- i/G 
/49' 
ALTz-.-Z1.-fr4 7c Not  
4c-r-t.f3s F4aoe.._ 
e 4 cc- 1.,v,4 y 5 ..___ 	_ _ 
4 L7EZNAIE Alo 3 
^^̂
4  4I7 73G Z /o 4 Z /40 3 
3 3 v. -Z &wee- 




3G. 16 I ie 4 
/!S ik✓z $ tiou c3. 




/32 i' 3 ° 
1  
i 
(!FE CYCLE Coj7 	_ 
Mat t Elihi/.047  
R7EZA/474.: ND 6 
. /4.44--aG&',4fc y 6,.xis--zApr< 
 4 2_  
18 zo 
3/ 
/z4 4 /Z6 5 
4I, 7E1..W.4 7 8 No 6 
SW/7Q-ig potG v 5  











Pro j e c t 	Ofr=-/CL= &LIS, .44-CA Se-AJ, ms 






















COST QUANITY COST 
0,e/6/114L. E.57/M 47-E i 
/0.0 ELG706. 41._ 




/0.2 44,(71 ✓1 ,0111)" 4 Pal)/5 
/0. 3 --5u6 5-317-24 -;?7,  Traos(orrnars 
/04 irower4LW-271.).;j! Dis/i-;3a17,*<, 
/0.5 &"/aci-ric. c.Oov/s5 - Trite 42,791 
lo. 6. Llep,Amy 96, /3c-- 
10-7 .,pczc/a/ 5ysizz,77.3 09/ /97 
/0.8 12-0,creigt)cy Power- Syi. -1e,77 54,39z 
/0.9 	c,,,-.-7•-).-nroicagico jy 5 7Lrri." 6, 09 
To-mt. ELd-c Te1n4L $ 2 079,z 53 
AC7eeN.47E 41o./ 
10.6, 	lit_freoe47e-0 ceitikfc, miffil 
rixive6-5 5 Y o 7iieR 5 ( This Wat A 
/5 bein.9 Ar.' 4.--r7;she-d uncle.- 1-hc. 
—I- 
14,^6 1-1t7'dc}-cle-al Secii0.0) 
DC Doc 71 VC COSTS 
/0•6 Dcza'uci 	Cosi- oil fixici,^ci5 6 2c:70e4 80.oc, /4 9 / 5.. s. 	 A 
447C- tA, / 476 /V 0-2 
- 
10.7 ACCESS FL004 IZACCW4Y 115/,06 
M/A-1 / 	7`1P 	FL-c4=70t_ 
061)1.1671/6 (0575 
/0. 	Ei/;27/.70/17z cd"&eri/or doc15 90 2 o c>(-, 5F / 1.24.2 
7 
	
-,;2 	c.c, 4 3
S.__ 	/ 
/Ivo JTIVE CO Jrs 
10.7 	3g_ ll eA47 C.cocici;/- 22, .5-: 	d.F /,o5 23, ..:zs 
4 "Jci,7c1-/,;e7 c,Fore5 3oo EA e.„,, 2, 400 
' '/'4 T Co,)du ;/- 33, Sc,0 L.F Z-00 G7,..--- 
/ZY /2 x 4 slci,-)c/70;,goXes 45o &-A '-52.0. /4,,, 
30?, 0 ,,,-, 5/` 0, 3$S 41081 0-L-5 









Q UANITY COST COST 
/4L.TETZA147E 1\10, 3 
/0. 3 /210i7/i.7 	3- /000 kVA TzAA/5ra.emcg 5 
IA' L e2c.) Oi< 	2-Z000 kVA 7,2,4A15,rozA;CzN 
36,904. -73, 8/3 
Dez- COL 7 / J/6 	CO5 75 
Z[,4 lo. 3 	0 a duc.74 	Z - 20 0‹:. kVA 7,-,,, 	,-,-,,,,-.1 
APP/ 71,0E (7-c.)75 
/0 . 3 	A-QV 3- /4:7,, kVA 7;r0. -. 71,2- ,--,-.ae,--3 3/,4 Z, z5a) . 	54, 750 
AILF1 DE,OlicT/cAl 447 EZ /14 7' No 3 c /9, 643 4 
Al76 -4/MT 	A/0.4 ---______ 
lo. 3 M s. Powet e L/6/y 7 Co FoC4.1/51-1E S 
POW 6L 7eAA/5 /z.oe_iw6-2 5 
DE Doc 7. i Viz 	C 0 _sr s 
/0.3 Leduc/ 2- Zoo 0 icy"( 756, ,,,,,eps -2 EA 3,90t.s-D 6.-73 3 / 3 
4 LTZ--E/V/4 7c A/o. _5 — ------  
/0, 6 E L /,c /A1/1 7z!. C444-reGE.dC si G e-Alek.A -ro k_ 
Deovcri ✓6 co3T 5 
(0,8 	671;,7:(72ezilie 200 A vf Ge,7era74.-5 
1.9c10,1/4 	icl kr) k 5 f3 /- - ,77 
.72C04 2 rflcz r .5-w l/r.4) L$ Z. S r..._.3 0 o 
-NI 
04 
ALTE-Z A/47E //0.6 
/0,2 	50/3527 707'6,,5- 0//7-cii #(,ro36 /A/zeu 
e5,c 6-- aco 7 ge-_-44-6- t 5 Foe /1/1 4,1 0 -e_ 
,Z 2/ S Tt / 6 o r/ cm•-/ 8,4k I EG5 
DEDUCT/ ✓E Co 515 
/0.2 	..5c4.sfiit.,,,Le 	_,vY/icl-2/ 1ble .4:, ,- 


































































z)t/G/A/ 41- 	li 
Co 5 r 1:4-42,---t-T 1 
WA4 -iiJo 3 aVALT A/04 
TOTAL 
COST Qt,- ;I-T-Y 	COST 
50/14/1/1 AR Y 01 ALTE/2NA76 - 5 
---..- 
X19,6:,_-., 
-2:-„-- ,3 -is- 
4C76(7.A447 	No 1 	
/0. 6 6, 96,/ /34.. <- 99t., ,, 
-354,57s- AL7E/LAIA76 No 2 	 /0,7 409, 19 7 
ALTE-ENA7E Ho 3 	 lo.3 73, B/3 	- /7, 	,(.3 . 
A-7' --. e A1476' Alo 4 	 /0.3 73, 3/3 73 5/3> 
4Z 7L---gA/476. /105 	 10.8 54, 89Z 	c 38 	,,,-= 	-35,000 
A Lre-ZA/47g No 6 	 1 c.-0 3/, z., 05 	- 3,3 	w4IP. - 3,505 1 
<MAY/k11)/v) OEPUc-7 1 01--) I, 265;"•/ /.°/ 743 	<85/ 493 
1 
gEMA /A/ //16 02/ 6/1/igt, umci-tAii66--",) 637/frivc 8/ 3,6/2 
7074-f- c'e1‘w4(-- El 7 I (,1,97( 2/ 0 79, 2 S-3 
11:31)/5E9 	CS 7/n107c- to/ 7/4 47•4--.--,?)..4.47-ciio 3 1,f(-8,570 
% FL--:-DVC7147,3 3 9% 
eEL/156.--70 eS 1/ rni? 7" - LA., /tH 4 GjdZAJA16 I- 1 o 4 1,1./5 i -7„:.c, 
'24 g6-7.70c-r/04) ycz 7- 
Exc z.r., o ihJO A crti---e, u ,-)Th /Jo 1 W//Icy 
is 	412z2 ,..) 70 ,4 ecy 17er-701-4i- Serric't)/ 
1146 	Ai c7 a - Ler-7'11c t}c.. 40_47P OCT/ a ‘..) is " / 5 l 	/S 71. 



























































Life Cycle Cost Analysis 	 Worksheet 9 
(Development Phase) 
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ANNUAL OWNING & OPERATING COSTS 
CAPITAL RECOVERY OF THE TOTAL COSTS 
10. Amortized Initial Cost @ 	% 44 Year 
Initial Factor (s 42,e; ) 
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. Capital Recovery of the Present Worth of the 
Replacement Cost 
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(b) Year 	  
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14. Annual Salvage Value Credit (Amortized) 
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Worksheet 11 
(Presentation Phase) 
VALUE ENGINEERING PROPOSAL 
PROJECT ,A.e7 	„494-4',..seev /1,5:DATE 	 /t974 
ITEM 	 /, 	TEAM NO. 
Summary of Change (Brief Description of "before" and "after" .) 
/4"4 	A/4 r4-1---/Ver. 	The O/ -i9/"7a 
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ESTIMATED COST SUMMARY (ATTACH COST ESTIMATES IF NECESSARY). 
LINE NUMBERS REFER TO WORKSHEET $" 8, 
A . Original . . . 	 defLr• / 
B . 	Proposed. . . (T.4).ta-112.14.81-1-4:4-fre-.-4) A 
C. Initial Savings. . . A-B 
D. Life Cycle Costs Annual Savings Line 16. • . 
E. Present Worth of LCC Annual Savings (Line 17) 
Percent Savings Instant (C A) 
Percent Savings LCC,Annual(Di line 15 of origin —ard-Jsign) 
No. of 	Unit 	Total 
Units Cost 
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 2 ca, /34 
PROJECT /7.467 	 /'mss. DATE 
ITEM 	 if,/,.?y 	/14:9 	 TEAM NO. 




VALUE ENGINEERING PROPOSAL 
Summary of Change (Brief Description of "before" and "after" .) 
/(•_ 
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ESTIMATED COST SUMMARY (ATTACH COST ESTIMATES IF NECESSARY). 
LINE NUMBERS REFER TO WORKSHEET /f5' 
Original. 	. 	 71 
Proposed. . . 4)44r. 2 
Initial Savings. . . A—B 
Life Cycle Costs Annual Savings Line 16. . . 
Present Worth of LCC Annual Savings (Line 17) 
No. of 	Unit 	Total 
Units Cost 
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Percent Savings Instant (C A) 	  
Percent Savings LCC,Annual(Di line 15 of original design) 
LINE NUMBERS REFER TO WORKSHEET J8 
Original. . . 	 T. 3 
Proposed. . . (Total 	 T., 3 
Initial Savings. . . A-B 
Life Cycle Costs Annual Savings Line 16. . . 
Present Worth of LCC Annual Savings (Line 17) 
No. of 	Unit 
Units Cost 
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Percent Savings LCC,Annual(Di line 15 of original design) 
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(Presentation Phase) 
VALUE ENGINEERING PROPOSAL 
PROJECT 	 DATE 	 ,./0"94/, /97.4 
ITEM /2/17-:edv,4e 7:&-  TEAM NO. 
 
  
Summary of Change (Brief Description of "before" and "after" .) 
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VALUE ENGINEERING PROPOSAL 
PROJECT  e ".e5   	 DATE 
ITEM 	 NO. 
Suintr,ciy of Clcilge (Brief Description of "before" and "after".) 
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No. of 	Unit 	Total 
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VALUE ENGINEERING PROPOSAL 
PROJECT A —Q,Z57 s_Mee,54,0,v /VS'  DATE 	/9  7 
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Summary of Change (Brief Description of "before" and "after" .) 
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Worksheet 11 
(Presentation Phase) 
VALUE ENGINEERING PROPOSAL 
PROJECT re9g 	Is DATE 	9 JIM /97  
ITEM / -9,%,!.:77, 4g . 	 ''e",4, 2- /1) 	TEAM NO. 	4 
S utiunary of Change (Brief Description of "before" and "after" .) 
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D. Life Cycle Costs Annual Savings Line 16. . . 
E. Present Worth of LCC Annual Savings (Line 17)  
No. of 	Unit 	Total 
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VALUE ENGINEERING PROPOSAL 
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Worksheet 12 
(Use this worksheet to list ideas which have potential but which 
you do not have time to pursue during this workshop.) 
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VALUE ENGINEERING SEMINAR 
24 Hour Instructor's Training Course Notes 
Introduction 
The Instructor's Course Notes comprise a course outline divided into 
three 8-hour periods and cited reference materials to assist the trained Value 
Engineering instructor in conducting training sessions. The references are 
drawn primarily from Government publications, and with certain exceptions are 
provided in their original publication format. 
The outline is intended as a guide only and to provide a flexible 
teaching structure for the instructor to apply his own interpretation and 
emphasis. Graphic aids are considered supplemental and conditional to the 
classroom environment and instructor's discretion and therefore not provided in 
these course notes. 
Teaching Outline and References 
Day 1 (8 hours)  
Introduction to Value Engineering 
(1 hour) 	History and Background of Value Engineering 
References: 
1. GSA Value Engineering Handbook, Chapter 1, 
Part 2. 
2. Introduction to Value 
Engineering/Analysis/Management, Section 1, 
Value Engineering in the Construction Industry; 
A. J. Dell'Isola. 
3. "Value Analysis: New Concept Takes Root," 
Consulting Engineer, A. J. Dell'Isola. 
4. "Value Engineering -- Weighing the 
Alternatives", Consulting Engineer, A. J. 
Dell'Isola. 
(.5 hour) Value Engineering in Design and Construction. 
References: 
1. 	"Government View -- EPA Sees it Coming; GSA 
Says it's Here," Consulting Engineer.  
2. GSA Value Engineering Handbook, Chapter 1, 
part 3, part 4. 
3. Recommendations from Value Engineering  
Studies on Wastewater Treatment Plants,  EPA. 
(1 hour) 	Agency and Owner Requirements 
Summary examples and illustrations from: 
EPA 
GSA 
Other government agencies 
References: 
1. 	Value Engineering Case Studies and Formats for 
Proposals and Reports,  EPA. 
2. GSA Value Engineering Handbook, Chapters 2, 5, 
6, Appendix B 
3. "Architect-Engineer and Construction Manager," 
GSA Valve Management Services Handbook.  
(1 hour) 	Value Constructs 
Discussion of cost value added, and ethics concepts to 
establish determination of value. 
References: 
1. EPA Value Engineering Case Studies and  
Formats for Proposals and Reports, pp. 8 - 15. 
2. EPA Value Engineering Workbook,  pp. 1-15. 
Methods and Skills Development: V.E. Tools  
References: 
1. GSA Value Engineering Management Workbook 
2. EPA Value Engineering Case Studies and  
Formats for Proposals and Reports.  
3. Introduction to Value Engineering, Sections 8, 9. 
4. EPA Value Engineering Workbook,  pp. 1-18. 
(1.5 hours) Function Analysis 
Methods and examples. 
References: 
1. GSA Value Engineering Handbook, Chapter 3, 
part 1. 
2. EPA Value Engineering Workbook, pp. 26-31. 
3. Introduction to Value Engineering, Section 2. 
(1.5 hours) Data Gathering 
Methods and examples. 
References: 
1. GSA Value Engineering Handbook,  Chapter 3, 
p. 14. 
2. EPA Value Engineering Workbook, pp. 18-21. 
(1.5 hours) Creativity and Brainstorming 
Methods and examples. 
References: 
1. GSA VAlue Engineering Handbook,  Chapter 3, p. 
19, parts 3, 4. 
2. EPA Value Engineering Handbook, pp. 21-26. 
3. Introduction to Value Engineering,  Section 3. 
Day 2 (8 Hours) 
Methods and Skills Development, continued 
(1.5 hours) Cost Models 
Methods and Examples 
Reference: 
Introduction to Value Engineering,  Section 4. 
(1.5 hours) Life Cycle Costing 
Methods and Examples 
Reference: 
Introduction to Value Engineering,  Section 5. 
(1.5 hours) Weighted Evaluation 
Methods and Examples 
Reference: 
Introduction to Value Engineering,  Section 6. 
(1.5 hours) Presentation Methods 
Examples 
References: 
1. GSA Value Engineering Handbook,  Chapter 3, 
part 2, pp. 22-24. 
2. EPA Value Engineering, pp. 31-37. 
3. Introduction to Value Engineering,  Section 7. 
VE Applications  
(2 hours) Case Study Analyses 
40 hour workshop method 
Day 3 (8 hours) 
VE Applications  
(4 hours) Case Study Analysis 
Task Team Method. 
System and component analysis methods 
Reference: 
1. Value Engineering Case Studies and Formats for 
Proposals and Reports. 
2. Recommendations from Value Engineering 
Studies on Wastewater Treatment Works. 
3. Value Engineering in Construction. 
Summary and Review (4 hours) 
(.5 hours) Summary of Value Engineering Purposes, methods and skills 
related to case studies. 
(.5 hours) Review of Reference Materials 
(1 hour) 	Discussion of Teaching Methods 
(2 hours) Conducting V.E. Analysis 
Setting up workshops:: conduct model workshops 
References: 
1. EPA Value Engineering Workbook, pp. 9-18. 
2. GSA Value Engineering Handbook, chapter 3, 
part 3. 
3. GSA Value Management Workbook.  
Closing 
Discussion with course participants for suggestions for improving 
course. Review sheets may be distributed for written 
commentary at the discretion of instructor. 
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